THE pulmonary blood volume may be defined as the volume of blood interposed between the pulmonary artery, at the pulmonary valve, and the left atrium. The volume has been measured either on a relative or on an absolute basis, that is, by measurement of changes in pulmonary blood volume or by determination of the actual volume. The former method includes determination of lung volumes, or of pulmonary compliance, use of radioactive tracers to detect changes in radioactivity over specific areas of the lung, and use of a critically balanced teeter board.' Absolute values for pulmonary blood volume have generally been obtained by the indicatordilution technique in which the indicator is introduced into the right side of the heart and sampled from the systemic arterial tree.2 4 The volume measured varied with the injection site, that is, the peripheral venous tree, the right heart, or the pulmonary artery. The results have been analyzed by the StewartHamilton,2 3 the Bradley equilibration,5 and the Newman exponential downslope6 methods. Only the first of these approaches2 3 has proven to be applicable to the determination of pulmonary blood volume.' However, the blood volume so defined still varies with the exact injection and sampling sites employed. More definition of the pulmonary blood volume by the indicator-dilution method. Three approaches have been utilized: In the first, indicator is injected into both the pulmonary artery and the left atrium and sampled from a systemic artery.8 9 The difference between the pulmonary-systemic artery volume and the left atrial-systemic artery volume is defined as the "true" pulmonary blood volume. In the second method the indicator is injected into the pulmonary artery and sampled from the left atrium.10 In the third method, indicator is injected into the superior vena cava or right atrium and sampled from the pulmonary artery and left atrium." The difference between the right atrial-left atrial volume and the right atrial-pulmonary artery volume is again defined as the "true" pulmonary blood volume. The purpose of this report is to compare the results of all three of these techniques for determination of pulmonary blood volume in 96 subjects.
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Methods
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These thing, . . . which he observ'd, . . . of the jugular veins, . . . would, perhaps, have been known to no-body, even at this time, if the observations of the celebrated Schlictingius (s), which were publisb'd in the year 1750, had not put several persons upon enquiring why the brain is rais'd up in every expiration, and subsides in every inspiration.... When I repeated the experiments of Valsalva, which I have a little before described, about the end of the year 1723, I made these remarks. The integuments, on the right side of the neck, being so separated, and drawn back, in a dog, that the whole of the external jugular vein, which had been cover'd by them, lay quite bare, a tremulous kind of motion was seen in it, as there was also in the neighb'ring part of the neck, as much of it as was laid bare. Soon after, fixing my eyes attentively on the vein, and applying my hand to the abdomen, I very evidently perceiv'd, that as often as the muscles of this part were rais'd by inspiration, that vein, at the same time, immediately became tumid, nor did its tumour decrease before the abdomen subsided in expiration; for at that time, also, the turgescency of the vein manifestly decreas'd. And as these things were contrary to the observation of Valsalva, I observ'd them so much the more diligently again and again, and took care that they should be observ'd by those who were present, . . . there seem'd the less danger of falling into error, in proportion as respiration, in both its parts, or inspiration, at least, was great, and of long continuance, and, in alternate order, always similar to itself; so that there was no difference in its state, through the whole of the observation. 
